Implications of using the fluorescent probes, dihydrorhodamine 123 and 2',7'-dichlorodihydrofluorescein diacetate, for the detection of UVA-induced reactive oxygen species.
During investigation of UVA-induced oxidative stress in HaCaT keratinocytes with dihydrorhodamine 123 (DHR123) and 2',7'-dichlorodihydrofluorescein diacetate (DCF-DA), exaggerated baseline values were observed within control samples, suggesting a mechanism of probe oxidation and subsequent change in fluorescence intensity (FI) independent of cellular ROS generation. The effects of diluent, UVA pre-treatment and loading protocols upon the FI of the probes have therefore been investigated. The study confirmed the capacity of Dulbecco's Modified Eagle's Medium (DMEM) to confer fluorescence intensity changes in both probes, most notably DCF-DA. In addition, UVA pre-treatment compromises the effectiveness of DHR123 and DCF-DA to detect ROS generated in a cell-free system. In vitro data shows a greater UVA-induced FI increase in HaCaT cells loaded with probe before rather than after UVA treatment. This study has important implications for future research, the understanding of previous studies and associated confounding effects using DHR123 and DCF-DA as ROS sensitive probes.